Molecular characterization and application of lipase from Bacillus sp. PU1 and investigation of structural changes based on pH and temperature using MD simulation.
A gene coding lipase from Bacillus sp. PU1 was cloned and expressed in E. coli BL21(DE3) pLysS. The purified lipase has a molecular weight of 23kDa, is highly alkaline (pH range 8-10) and mesophilic (20-50°C). Three dimensional structure of the lipase was modeled by comparative homology and identified as a typical serine lipase by the presence of conserved Ser77, Asp133, His156. The molecular stability and behavior of the lipase was carried out using MD simulation studies at different pH and temperature was performed in comparison with biochemical analysis. Structural modifications of the lipase under these conditions were trapped by dihedral based FEL analysis and the functional loops (loop-H5/B4 and loop-H6/B5 of lipase) are identified which would cause the catalytic behavior of the lipase by high flexibility. Further characteristic feature of lipase are observed as follows; SDS completely inhibits the lipase activity and enzyme activity is enhanced with non-ionic surfactants. The lipase was highly stable in different organic solvents and also it could tolerate NaCl (0.4-0.8M). This enzyme was found to disrupt the biofilm of tested pathogenic bacterial strains.